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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 1 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 1 1 recites, "the alkaline-earth metal (other than Mg)" in line 3. It is unclear 
what the purpose of the parenthesis. In other words it is unclear whether the phrase in the 
parenthesis is optional or required. For the purpose of expediting examination, the claim is 
interpreted to not include the phrase "other than Mg" because claim 3 also contained the same 
phrase in parenthesis but was amended to specifically delete the phrase. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-6, 8-9 and 15-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Jeong et al (KR 10-2001-0000827), an English Translation (ET) is provided. 
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Jeong et al discloses a method of growing GaN monocrystal by melting where Na is a 
catalyst and mixing with gallium and a nitrogen gas (ET Claim 1 and Abstract), this reads on 
growing in a nitrogen containing atmosphere by reacting at least Ga with nitrogen in a melt that 
includes an alkali metal (Na). Jeong et al also discloses doping with Mg (ET claim 4). 

Referring to claim 2, Jeong et al discloses doping with Mg. 

Referring to claims 3 and 5, Jeong et al discloses doping with Mg, Sr or Ba, which are 
alkaline-earth metals. (ET claim 4). 

Referring to claim 4, Jeong et al discloses nitrogen gas. (ET claim 1 and Abstract) 

Referring to claim 6, Jeong et al discloses Na and Mg. (ET claim 1 and 4). 

Referring to claim 8-9, Jeong et al discloses Ga and a GaN single crystal. (ET Abstract 
and claim 1). 

Referring to claim 15-16, Jeong et al discloses the GaN can be used as a substrate and the 
substrate is doped with Mg (a p-type dopant) (ET paragraph 64). 

Referring to claim 17, the recitation a field effect transistor has not been given patentable 
weight because the recitation occurs in the preamble. A preamble is generally not accorded any 
patentable weight where it merely recites the purpose of a process or the intended use of a 
structure, and where the body of the claim does not depend on the preamble for completeness 
but, instead, the process steps or structural limitations are able to stand alone. See In re Hirao, 
535 F.2d 67, 190 USPQ 15 (CCPA 1976) anAKropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 
481 (CCPA 1951). Here, Jeong et al discloses the claimed GaN substrate may be used as a 
substrate for the production of opto-electronics and high power sink application; therefore meets 
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the structure limitations of the claim. A field effect transistor is merely reciting the purpose of 
the GaN substrate. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
maimer in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not contmionly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 7 and 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong 
et al (BCR 10-2001-0000827), an English Translation (ET) is provided, as applied to claims 1-9 
and 15-17 above, and further in view of Yoshida (US 6,534,801). 

Jeong et al teaches all of the limitations of claim 7, as discussed previously, except the 
amount of Mg. 
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In a method of making a GaN device, note entire reference, Yoshida teaches a p-type 
impurity such as Mg is doped during the formation of an undoped GaN layer and setting the 
dope amount in the range of 2x10^^ to 5x10^^ cm"^ produces an electric resistivity of the GaN 
layer can be made 1x10^ Q/cm^ or more (col 3, In 35-60). Overlapping ranges are prima facie 
obvious (MPEP 2144.05). It is also noted that Yoshida teaches different units for resistivity 
(Q/cm^ vs. Q*cm), however Yoshida teaches resistivity is IxIO^ Q/cm^ or more and a similar 
amount of dopant, as taught by applicant; therefore the resistivity is expected to be within the 
claimed range because similar materials are expected to have similar properties. 

Yoshida teaches a relationship between the amount of dopant and the electrical resistivity 
of a GaN material, and adding a p-type dopant can compensate for lattice defects. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
modify Jeong et al by optimizing the amount of Mg added to obtain the claimed amount by 
conducting routine experimentation because Mg dopant amount is taught by Yoshida to be a 
result effective variable, and the concentration of Mg is taught by Yoshida, which overlaps the 
claimed range is known to produce desirable electrical properties. 

Referring to claims lO-I I, the combination of Jeong et al and Yoshida teaches a 
concentration of Mg in the range of 2x10^^ to 5x10^^ cm"^ which overlaps the claimed range. 
('801 col 3, In 35-50). Overlapping ranges are prima facie obvious. (MPEP 2144.05). 

Referring to claim 12, the combination of Jeong et al and Yoshida does not teach adding 
oxygen which clearly suggests an oxygen concentration of 0. 

Referring to claim 13-14, the combination of Jeong et al and Yoshida teaches resistivity 
IS IxIO^ QW or more and a similar amount of dopant, as taught by applicant; therefore the 
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resistivity is expected to be within the claimed range because similar materials are expected to 
have similar properties. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. SONG whose telephone number is (571)272- 
1468. The examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on 571-272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew J Song 
Examiner 
Art Unit 1792 

MJS 

April 9, 2008 
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